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(57) ABSTRACT

Control valve for a device, in particular for a hydraulic control
device, for variably setting the control times of gas exchange
valves in internal combustion engines, including a housing
component, a control piston and a retaining ring, the control
piston being movably mounted, loaded by a spring, on the one
hand, and limited with the aid of the retaining ring, on the
other hand, the retaining ring projecting over the control
piston in the radial direction and being fixable in the axial
direction in a recess in the housing component, and a control
sleeve and a plastic shell surrounding the control sleeve being
provided between the control piston and the housing compo-
nent, and the retaining ring being axially attachable to the
plastic shell in addition to being fixable to the housing com-
ponent, and limiting the movement of the control piston and/
or the control sleeve.

12 Claims, 2 Drawing Sheets
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1
CONTROL VALVE FOR HYDRAULIC
DEVICE

This claims the benefit of German Patent Application DE
10 2012 208 591.2, filed May 23, 2012 and hereby incorpo-
rated by reference herein.

A control valve for a device, in particular for a hydraulic
control device for variably setting the control times of gas
exchange valves in internal combustion engines, including a
housing component, a control piston and a retaining ring, the
control piston being movably mounted, loaded by a spring, on
the one hand, and limited by the retaining ring, on the other
hand, and the retaining ring projecting over the control piston
in the radial direction and being fixable in the axial direction
in a recess in the housing component.

BACKGROUND

A corresponding control valve is known from DE 10 2008
030 057 Al. In this control valve, the housing component is
designed as a hollow screw and it is fastened by its end in a
cam shaft of a reciprocating internal combustion engine with
the aid of a threaded connection. The housing component has
corresponding openings or bore holes for a hydraulic pressure
medium supplied by the internal combustion engine, for con-
trol lines for variably setting the control times of the gas
exchange valves and for an outflow. A control piston, which is
spring-loaded, on the one hand, and is limited by a retaining
ring in the housing component, on the other hand, is guided in
the housing component. Due to corresponding axial move-
ments of the control piston in the housing component, the
device is acted upon and the variable setting of the control
times takes place.

SUMMARY OF THE INVENTION

If the retaining ring is then released and the control piston
removed for inspection and repair purposes, individual parts
exit the housing component and may enter the interior of the
internal combustion engine in an uncontrolled manner, which
may cause considerable difficulties. The same applies when
the hollow screw is removed, since the device is then disas-
sembled for setting the control times (cam adjusting device),
which also results in a great deal of assembly complexity.

An object of the present invention is to eliminate the dis-
advantages described above and to modify the control valve
in such a way that the control valve unit may be disassembled
and assembled without exposing individual parts. The modi-
fication is to be accomplished using simple, cost-effective
means.

The present provides a control sleeve and a plastic shell
surrounding the control sleeve between the control piston and
the housing component, and the retaining ring is axially
attachable to the plastic shell and/or to the control sleeve in
addition to being fixable to the housing component and limits
the movement of the control piston in relation to the control
sleeve and/or the plastic shell.

The present invention provides a plastic shell that is pref-
erably connected to the control sleeve or fastened thereon, for
example fixed to the control sleeve by an injection molding
process.

Due to this design, the essential components of the control
valve can be attached to the plastic shell via the retaining ring,
so that this assembly may be mounted or removed as aunit. As
a result, only the complete unit needs to be replaced, even if
these components are damaged. The housing component may
remain mounted, and the control times do not have to be reset.

10

15

20

25

30

35

40

45

50

55

60

2

As a result, a valve housing designed as a hollow screw may
be eliminated, and the assembly may be mounted directly in
a housing component of any design, e.g., a cam shaft end.

In another embodiment of the present invention, it is pro-
posed that the plastic shell has longitudinal webs which cor-
respond to recesses in the housing component. This ensures
that the structural unit may be rotationally accurately rein-
serted during assembly.

The retaining ring has an inward facing bulge in the arc-
shaped connecting area. It also has an insertion chamfer in the
inner area of the bulge.

The plastic shell and/or the control sleeve has/have a
groove section which is adapted to the retaining ring and a
latching tab adapted to the bulge of the retaining ring in the
area of the groove section. The latching tab and the insertion
chamfer on the retaining ring are located on the same side of
the retaining ring.

Based on the aforementioned features, the retaining ring
may be inserted into the groove or the groove section in the
plastic shell or the injection molding only from one side. The
retaining ring may not be inserted from the opposite side
because a stop is provided there. It is thus ensured that the
retaining ring is placed behind the latching tab with its recess
after being inserted, providing an exact fixing of the retaining
ring. The stop on the plastic shell prevents an overload of the
retaining ring when the retaining ring is compressed.

The insertion chamfer may be used to push the retaining
ring more easily into the groove section and thus elastically
bend the latching tab. The insertion chamfer also prevents the
latching tab from shearing off. The insertion chamfer may be
either adjacent to the latching tab or be attached on both sides
of the retaining ring. If it is attached on only one side, care
must be taken during assembly to ensure that it faces the
latching tab during insertion.

Due to the fact that the area assigned to the insertion cham-
fer and/or the inner projections of the retaining ring assigned
to the ends of the legs can project inwardly over the edge of
the control piston, it is ensured that the control piston in the
control sleeve and the plastic shell is securely fastened in the
axial direction for the purpose of removing the structural unit
from and mounting the structural unit in the housing compo-
nent. As a result, the retaining ring also may be centered on
the plastic shell and the control piston during removal.

Ifthis structural unit is pushed all the way into the housing
component, a final fixing in the housing component takes
place by the edges of the retaining ring engaging with a
recess, preferably an inner groove on the housing component,
by stretching and releasing the retaining ring.

BRIEF DESCRIPTION OF THE DRAWINGS

The present invention is explained below on the basis of the
drawings, which illustrate an exemplary embodiment of the
present invention in simplified form.

FIG. 1 shows a perspective view of a control valve struc-
tural unit without the housing component;

FIG. 2 shows a partial longitudinal section of the control
piston, the control sleeve, the plastic shell and the retaining
ring.

FIG. 3 shows a perspective view of a plastic shell; and

FIG. 4 shows a perspective view of a retaining ring.

DETAILED DESCRIPTION

In FIGS. 1 through 4, to the extent shown in detail, refer-
ence numeral 1 generally identifies a control valve structural
unit for a hydraulic control device shown schematically as
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100, which has a control piston 2 and a retaining ring 3. As is
shown, in particular, in FIG. 4, control piston 2 is situated in
a control sleeve 4, which, in turn, is surrounded by a plastic
shell 5, which is fitted in a housing component 12 shown
schematically. Plastic shell 5 is manufactured as an injection
molding around control sleeve 4. Plastic shell 5 has longitu-
dinal webs 6, which ensure an accurately fitting insertion into
the housing component.

As is shown, in particular, in FIG. 4, retaining ring 3 has an
inward-facing bulge 7 in the arc-shaped connecting area. An
insertion chamfer 8 is provided on the inside of bulge 7, it
being possible to additionally provide another insertion
chamfer on the side opposite the cross-sectional plane of
retaining ring 3. Plastic shell 5 has a groove section 9, as
shown for example in FIG. 3, into which a latching tab 10
projects. On the opposite side of groove section 9, a stop 11 is
attached on plastic shell 5, which prevents retaining ring 3
from being able to be pushed into plastic shell 5 from the
wrong side.

LIST OF REFERENCE NUMERALS

1 Control valve structural unit
2 Control piston

3 Retaining ring

4 Control sleeve

5 Plastic shell

6 Longitudinal webs

7 Bulge

8 Insertion chamfer

9 Groove section

10 Latching tab

11 Stop

12 Housing component

100 Hydraulic control device

What is claimed is:

1. A control valve for a device, comprising:

a housing component;

a control piston;

aretaining ring, the control piston being movably mounted
and spring-loaded, on the one hand, and limited by the
retaining ring on the other hand, the retaining ring pro-
jecting over the control piston in the radial direction and
being fixable in the axial direction in a recess in the
housing component; and

a control sleeve and a plastic shell surrounding the control
sleeve between the control piston and the housing com-
ponent,
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the retaining ring being axially attachable to at least one of
the plastic shell and the control sleeve in addition to
being fixable to the housing component, the retaining
ring limiting movement of the control piston with
respect to at least one of the control sleeve and the plastic
shell, the plastic shell having a groove section adapted to
the retaining ring; wherein the plastic shell has a latching
tab adapted to a bulge of the retaining ring in the area of
the groove section, the stop, the groove section and the
retaining ring being configured such that the retaining
ring is only insertable into the groove section from one
side.

2. The control valve as recited in claim 1 wherein the plastic
shell is manufactured as an injection molding and connected
to the control sleeve.

3.The control valve as recited in claim 1 wherein the plastic
shell has longitudinal webs corresponding to recesses in the
housing component.

4. The control valve as recited in claim 1 wherein the
retaining ring has a bulge in an arc-shaped connecting area
thereof.

5. The control valve as recited in claim 1 wherein the
retaining ring has an inwardly facing bulge and an insertion
chamfer on an inner area of the retaining ring opposing the
bulge.

6. The control valve as recited in claim 5 wherein the
insertion chamfer is configured to elastically bend the latch-
ing tab as the retaining ring is pushed into the groove section.

7.The control valve as recited in claim 1 wherein the plastic
shell has a stop in an area opposite the latching tab.

8. The control valve as recited in claim 1 wherein an area
opposite a bulge of the retaining ring and/or inner projections
of the retaining ring assigned to ends of legs of the retaining
ring project inwardly over an edge of the control piston.

9. A hydraulic control device for variably setting the con-
trol times of gas exchange valves in internal combustion
engines comprising the control vale as recited in claim 1.

10. The control valve as recited in claim 1 wherein the
groove section extends between an outer and inner circum-
ference of the plastic shell.

11. The control valve as recited in claim 1 wherein the
bulge is formed at an outer surface of the retaining ring and is
inward facing.

12. The control valve as recited in claim 1 wherein the stop
is arranged such that the bulge of the retaining ring is placed
behind the latching tab when the retaining ring is inside into
the groove section.



